Blockade of very late antigen-4 integrin binding to fibronectin in allograft recipients. II. Treatment with connecting segment-1 peptides prevents chronic rejection by attenuating arteriosclerotic development and suppressing intragraft T cell and macrophage activation.
Chronic rejection remains the leading obstacle to long-term allograft survival. We have shown that treatment of sensitized rats with rapamycin (RPM) does not prevent progressive chronic-type cardiac allograft failure. Having documented the role of fibronectin (FN) in the allograft rejection cascade, we hypothesized that treatment with synthetic peptides that specifically block adhesive interactions between the connecting segment-1 (CS1)-binding domain of FN and alpha4beta1 integrin on circulating cells may prevent the development of chronic rejection in transplant recipients. Lewis rats were sensitized with Brown Norway skin grafts (day -7), followed by transplantation of LBNF1 hearts (day 0). Experimental animals were treated with RPM (day -7 to -1; 0.25 mg/kg/day i.p.), or RPM + CS1 peptides (day +7 to +13; 4 mg/kg/day i.v.), and euthanized at day 60. Unlike cardiac allografts in rats undergoing RPM monotherapy, those after adjunctive CS1 peptides had well preserved myocardial architecture and were free of arteriosclerotic lesions. Moreover, reverse transcription-polymerase chain reaction-based intragraft expression of transcripts for CD3, interferon-gamma, interleukin-12, monocyte chemoattractant protein-1, and transforming growth factor-beta were diminished in the CS1 group when compared with levels in the RPM group. The corresponding expression of cytokine proteins, as determined by immunoperoxidase labeling, was also depressed and correlated with decreased infiltration by T cells and macrophages. CS1 peptide-facilitated blockage of alpha4beta1-FN interactions prevents the development of chronic rejection and depresses the expression of key T cell- and macrophage-associated cytokines/chemoattractants. Hence, local synthesis of FN is an ongoing feature of, and adhesive FN-alpha4beta1 associations are critical for, the development of chronic transplant rejection.